Stimulation of the locus coeruleus elicits noradrenaline and dopamine release in the medial prefrontal and parietal cortex.
Our previous studies have suggested that dopamine and noradrenaline may be coreleased from noradrenergic nerve terminals in the cerebral cortex. To further clarify this issue, the effect of electrical stimulation of the locus coeruleus on extracellular noradrenaline, dopamine and DOPAC in the medial prefrontal cortex, parietal cortex and caudate nucleus was analysed by microdialysis in freely moving rats. Stimulation of the locus coeruleus for 20 min with evenly spaced pulses at 1 Hz failed to modify cortical catecholamines and DOPAC levels. Stimulation with bursts of pulses at 12 and 24 Hz increased, in a frequency-related manner, not only noradrenaline but also dopamine and DOPAC in the two cortices. In both cortices noradrenaline returned to baseline within 20 min of stimulation, irrespective of the stimulation frequency, whereas dopamine returned to normal within 20 and 60 min in the medial prefrontal cortex and within 60 and 80 min in the parietal cortex after 12 and 24 Hz stimulation, respectively. DOPAC remained elevated throughout the experimental period. Phasic stimulation of the locus coeruleus at 12 Hz increased noradrenaline in the caudate nucleus as in the cerebral cortices but was totally ineffective on dopamine and DOPAC. Tetrodotoxin perfusion into the medial prefrontal cortex dramatically reduced noradrenaline and dopamine levels and suppressed the effect of electrical stimulation. These results indicate that electrical stimulation-induced increase of dopamine is a nerve impulse exocytotic process and suggest that cortical dopamine and noradrenaline may be coreleased from noradrenergic terminals.